Structure and function of the region of the replication origin of the Bacillus subtilis chromosome. I. Isolation and characterization of plasmids containing the origin region.
A BamHI restriction endonuclease fragment, B7, which is replicated first among all other fragments derived from the Bacillus subtilis chromosome, was cloned in Escherichia coli using as vector a hybrid plasmid pMS102 that can replicate both in E. coli and B. subtilis. Digestion of pMS102 with BamHI produced two fragments and the smaller one was replaced by the B7 fragment. The cloned plasmid pMS102'-B7 exhibited some peculiar properties that were not observed with plasmids containing other fragments from the B. subtilis chromosome. (1) E. coli cells harboring this plasmid stuck to each other and to glass. This property was more apparent when cells were grown in poor media. (2) E. coli cells tended to lose the plasmid spontaneously when they were grown without the selective pressure favorable to the plasmid. (3) The frequency of transformation of B. subtilis by pMS102'-B7 was less than 1/1,000 of that by the vector plasmid pMS102'. The number of copies of pMS102'-B7 present in the transformants was also markedly reduced, although the pUB110 origin of replication on the vector was intact and should be functional in B. subtilis. This inhibitory effect of the B7 fragment on plasmid replication was confirmed more directly by developing a semi in vitro replication system using protoplasts. Both in E. coli and B. subtilis the B7 fragment affected replication of its own molecule but not that of the coexisting plasmid with an identical replication system. The implication of the function of the B7 fragment in the initiation of the B. subtilis chromosome will be discussed.